Modulation of phospholipid transfer protein activity. Inhibition by local anesthetics.
The transfer of phospholipid molecules between biological and synthetic membranes is facilitated by the presence of soluble catalytic proteins, such as those isolated from bovine brain which interacts with phosphatidylinositol and phosphatidylcholine and from bovine liver which is specific for phosphatidylcholine. A series of tertiary amine local anesthetics decreases the rates of protein-catalyzed phospholipid transfer. The potency of inhibition is dibucaine greater than tetracaine greater than lidocaine greater than procaine, an order which is compared with and identical to those for a wide variety of anesthetic-dependent membrane phenomena. Half-maximal inhibition of phosphatidylinositol transfer by dibucaine occurs at a concentration of 0.18 mM, significantly lower than the concentration of 1.9 mM required for half-maximal inhibition of phosphatidylcholine transfer activity of the brain protein. Comparable inhibition of liver protein phosphatidylcholine transfer activity is observed at 1.6 mM dibucaine. For activity measurements performed at different pH, dibucaine is more potent at the lower pH values which favor the equilibrium toward the charged molecular species. With membranes containing increasing molar proportions of phosphatidate, dibucaine is increasingly more potent. No effect of Ca2+ on the control transfer activity or the inhibitory action of dibucaine is noted. These results are discussed in terms of the formation of specific phosphatidylinositol or phosphatidylcholine complexes with the amphiphilic anesthetics in the membrane bilayer.